Supplementary Note 2 Preparation of NVO nanorods
The NVO nanorods were prepared similar to the previously reported method. 2 Typically, 1.8 g of V 2 O 5 and 0.4 g of NaOH were first dissolved into 40 mL of deionized water, and then the solution was transferred into stainless steel autoclave (100 mL). The stainless steel autoclave was sealed and kept at 180 °C for 40 h. After that, the products were collected via washing the precipitates with deionized water for several times and freeze-drying.
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Supplementary Methods
Calculation process for half-redox products There are obvious two pairs of redox peaks from the mentioned CV and charge/discharge curves. To indicate the redox process clearly, we also checked the contents of Zn in half-charged/discharged state via XPS spectra and ICP-AES. The ratio of Zn in fully-discharged and half-discharged state is 1.9. According to the three equations, x, y, and z can be calculated to be 2.14, 0.1, and 0.357, respectively.
Therefore, the half-discharged products are H 2.14 NaZn 0. other deposits, the electrodes were first washed by deionized water more than 5 times and then used to characterize. After that, the as-prepared sample solutions were tested.
The contents of V and Zn would be finally quantified according to above formula based on calculated a and b values.
